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INTRODUCTION 

Recent advances in the fields of electronics and in- 
strumentation have resulted both in the acceleration 
of medical technology in terms of equipment and pro- 
cedures, and the creation of a need for people able to 
understand and effectively utilize these- new gains. 

The proliferation of increasingly more complex and soph- 
isticated instruments and methods in this area has 
created, among other things, a need for technicians 
capable of servicing and maintaining the bio-medical 
equipment used in hospitals and medical research in- 
stitutes. The development of this technology has open- 
ed up a new area of employment- -one which requires its 
personnel to be trained specifically to meet its needs. 

The rapid growth of bio-medical equipment technology 
within the past few years has coincided with and has 
resulted largely from a rapid increase of expenditures 
in bio-medical research. As expenditures in bio-med- 
ical research have continued to grow,^ there have been 
large increases in the numbers of research scientists^ 
in the fields of biological and medical research. At 
the same time, manufacturers of bio-medical equipment 
have kept abreast of these trends. The volume of sales 
continues to expand as it reflects the rapid growth 
in the use of new bio-medical systems and instruments^. 

At present there are few educational programs in exist- 
ence to prepare men specifically as Bio-Medical Equip- 
ment Technicians (BMET*s). This lack of training op- 
portunities has created an occupational vacuum; there 
is a lack of individuals able to fill the roles fos- 
tered by technological advances. There is evidence 
that the lack of educational programs for BMET*s 
Is adversely affecting many national health programs 
now underway and, unless corrected, may impair the 
quality and efficiency of our nation’s health services. 

The purpose of this project was three-fold. First, on 
the assumption that there a need for bio-medical 
equipment technicians, the extent of that need had to 
be determined. Secondly, once the need had been veri- 
fied, it was necessary to determine the specifications 
of the need for bio-medical equipment technicians (lo- 
cation and extent of employment opportunities, specific 
job functions and characteristics) . Finally once the 
specifications of the need had been determined it was 
necessary to design the preliminary framework or struc- 
ture of a curriculum which ’'•'ill adequately prepare BMET’s 
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to fill these needs and to develop useful new careers 
in this rapidly emerging technology. 

This research project as originally conceived had the 
final objective of developing a suggested two year post 
high school curriculum guide for bio -medical equipment 
technology. These objectives were reflected in the 
original title of the project- -"Development of a 
Curriculum Guide for Bio-Medical Equipment Technology." 

Research work was begun April 1, 1966 and was completed 
June 30 9 1967. The first four months were devoted to 
a Preliminary Survey of the Field. This Preliminary 
Survey included a review of the literature and a series 
of unstructured interviews both with leading profession- 
als in the field of bio-medical equipment technology and 
with officials of a number of prospective employers of 
BNET*s. The categories of prospective employers inter- 
viewed included hospitals, medical schools, medical 
research institutes and bio-medical equipment manu- 
facturers throughout the country. 

The objectives of the Preliminary Survey were 
(1) to review any previous research programs or existing 
educational programs which might be relevant to this pro- 
gram; (2) to develop preliminary information about the 
prospective employers of BMET's and about the employment 
opportunities, functions, and characteristics of BMET's; 
and (3) to develop a preliminary proposed curriculum out- 
line. This information was needed as a basis for dev- 
eloping the detailed research design for the project. 

The Preliminary Survey strengthened previous impressions 
that little if any relevant occupational research has 
been done in the field of bio-medical equipment tech- 
nology and that few if any formal educational programs 
exist for technicians in this field in the United States. 
Those technicians at work in the field typically have 
either electronic, electrical, or instrumentation back- 
grounds. They lack training to varying degrees in the 
basic educational subjects underlying this multi- 
disciplinary technology. Their on-the-job training is 
usually restricted to providing them with proficiency in 
specific equipments of interest to their employers. Be- 
cause of this lack of educational background their ability 
to develop and grow within this rapidly changing tech- 
nology is limited. Furthermore many of the tasks and 
functions which might be performed by trained BMET's are 
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now necessarily being performed by professionals with 
consequent expenditure of professional time. It was the. 
general opinion of those interviewed in the Prelim- 
inary Survey that if a supply of systemmatically trained 
BMET's existed there vould be substantial aiid growing 
employment opportunities for them particularly among 
three major categories of employers- -hospitals, bio- 
medical equipment manufacturers, and medical research 
institutes. 

The Preliminary Survey also considerably strengthened 
previous impressions that a BMET capable of meeting the 
present and developing needs of these employers would 
be a new type of technician. The need for such tech- 
nicians has only recently been created by the develop- 
ment of this rapidly, emerging technology., Understandab' 
ly there exists virtually no educational experience to 
rely upon as a sound basis for the development of a cur- 
riculum for such a technician. 

In view of the lack of existing occupational information 
in this field and the lack of tested instructional 
materials, it was concluded that it would be premature 
to publish a ’’curriculum guide” for bio-medical equip- 
ment technology until an actual curriculum for BMET’s 
had been developed, pilot tested, and evaluated. It 
was felt that dissemination of an untested or "paper” 
curriculiim guide could be a disservice both to schools, 
to prospective BMET's, and to their employers. It was 
also concluded that in a rapidly emerging technology 
such as this^ where there is not yet a generally recog- 
nized occupational structure, any sound curriculum dev- 
elopment effort must be preceded by a rather careful 
and intensive program of occupational research. 

It was therefore decided, with the approval of the 
Project Officer, that in view of the budgetary limita- 
tions of the project, primary effort in this project 
should be focused on obtaining valid factual occupation- 
al information as to the developing employment opportuni- 
ties, functions, and other characteristics of Bio-Medical 
Equipment Technicians. On the basis of this information, 
at least the general structure and a preliminary outline 
of a curriculum for BMET’s would be developed. It was 
recognized that if the. occupational research confirmed 
the preliminary indications of substantial employment 
opportunities for BMET’s, ‘it would be necessary, before 
actual educational programs for BMET's could be established 
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in schools, to later carry put a carefully designed 
curriculum development and evaluation project in order 
to "flesh out" the curriculum and to develop and test 
the necessary- instructional materials. 

The objectives of the present project were therefore 
modified in August 1966 to comprise the following two 
specific objectives: 

1. To determine by means of occupational research 
the employment opportunities for Bio -Medical 
Equipment Technicians and to identify the 
functions and other characteristics of such 
technicians ; and 

2. To develop a preliminary curriculum outline 
or structure for post high school educational 
pragrams in Bio -Medical Equipment Technology. 

In order to achieve these two objectives a field study ^ 
was designed based upon structured interviews with officials 
cf a representative regional sample of -the three major 
categories of prospective employers of BMET*s- -hospitals, 
bio-medical equipment manufacturers, and medical research 
institutes. The region studied included the six New Eng- 
land states (comprising Region I as defined by the Am- 
erican Hospital Association) and the three Mid-Atlantic 
states of New York, New Jersey and Pennsylvania (comprising 
Region 2 as defined by the AHA). It was believed^ on the 
basis of the Preliminary Survey/ that few if any regional 
differences exist in the pattern of employment oppor- 
tunities and characteristics of BMET*s within the United 
States so that the regional study would have national 
significance. 

• 

The Field Study was begun in October 1966 with the 
interviews being carried out during the period October 
1966 through February 1967. The interview data were coded 
and analysed during the period March through June 1967. 

The preliminary curriculum outline for BMET*s was dev- 
eloped in the months of May and June 1967 based upon the 
results of the occupational research as reviewed by a 
Curriculum Conference held in May 1967. 

The results of the field study are reported in two parts: 
Part I entitled "Need for and Characteristics of BMET*s" 
describes the statistical results of the occupational 
research. This part documents employment opportunities 
within the region and employer population studied. It 
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identifies and describes the characteristics of four 
general types e£ jobs whi^h BMET*s will fill. The* results of 
Part I imply a national need for the immediate develop- 
ment of educational programs for BMET's .for a minimum of 
2000 BMET's per year in fifty or more technical institutes 
and community/ junior colleges. 

Part II of the Results entitled "Preliminary Curriculum 
Outline for BMET's", outlines the general structure of 
a two year associate degree type curriculum in Bio- 
Medical Equipment Technology designed on the basis of 
the field study. It should be strongly emphasized that 
this curriculum outline is very preliminary and has not 
been tested. It is presented only to indicate the 
general requirements of such a curriculum and to form the 
basis for the detailed development, pilot testing, and 
evaluation of such a curriculum in a Phase II research 
project. 

The requirements of such a curriculum for BMET's are 
quite different from existing curricula in technical 
institutes and community/ junior colleges. Many of the 
necessary instructional materials do not exist. In order 
to assist schools in establishing needed educational 
programs for BMET's it has been recommended that a 
broadly general izeable curriculum development, testing 
and evaluation project be undertaken as a Phase II con- 
tinuation of this program. TERC expects to begin such a 
Phase II curriculum development project with the cooper- 
ation of two pilot schools in September 1967. As soon 
as the tested instructional materials developed in Phase 
II are available^ it will be possible for technical in- 
stitutes, community/ junior colleges and other post second- 
ary schools to establish educational programs for BMET's 
with a minimum of local effort, cost, and time« Such 
programs can provide the basis for new careers in Bio- 
Medical Equipment Technology for thousands of young 
people. It is hoped that this intensive and coordinated 
research effort to develop and test educational programs 
for BMET's can provide a model for the systemmatic 
development of general izeable educational programs in 
other emerging technologies. 

The title of this Report has been changed from its 
original form both to reflect the modified objectives of 
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this study and to identify it as the first phase of a 
broader coordinated research program to develop and 
evaluate educational programs in bio -medical equip- 
ment technology. 
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METHOD 



I . Identifring the Populations and Sub -populations 
and Selecting Samples 

The population of the field study (hospitals, bio-med- 
ical research institutes and bio-medical equipment 
manufacturers) was restricted to the New England and 
Middle Atlantic states on the premise that few, if any, 
regional differences exist in the pattern of employ- 
ment opportunities and knowledge and skill require- 
ments for BMET*s. This restriction enabled TERC to 
carry on a sound statistical study within the budgetary 
limitations of the project. This decision was rein- 
forced by the fact that the American Hospital Associa- 
tion Guide has a relatively detailed compilation of 
data that can be used to identify and compare the reg- 
ional similarities and differences of hospitals. 

As a result of conferences with hospital personnel it 
was decided to further limit the hospital sub-popula- 
tion by selecting only those hospitals offering gener- 
al service, having at least 100 beds, and having either 
an accredited residency or internship program. It 
appeared evident that these criteria would be accurate 
indicators of hospitals which presently use, or which 
would use in the near future, substantial amounts of 
bio-medical equipment. The 1966 AHA Guide was used to 
identify hospitals meeting the above criteria. 

These procedures yielded a sub-population of 318 hos- 
pitals. Three variables were used to stratify the hos- 
pital sub-population: medical school affiliation, cost 
per patient, and per cent of total expenses used for 
payroll. Cutting points for the latter two variables 
were determined on the basis of \ two-dimensional ma- 
trix for each value of the first variable, i.e., a two- 
variable distribution for both hospitals with medical 
school affiliation and those lacking such affiliation. 
The cutting points were selected in such a way as to 
provide the most uniform distribution among the sub- 
groups. Once the hospitals had been assigned to sub- 
groups according to these three variables (see Table I) 
sampling quotas were set for each sub-group according 
to its relative size. An additional sub-group of 25 
Veteran^s Administration hospitals was identified. 

The decision to separate this snb-group from the others 



